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[57] ABSTRACT 
A double-acting locking device of the axial pin tumbler 
type for joint control. A rotary plug, a control plug, a 
master plug and a stationary plug ?t in contact with 
each other within a cylinder. Connections and discon 
nections between those plugs are effected by the actions 
of top pins, master pins and bottom pins, all of which ?t 
into axial pin holes formed in those plugs and are spring 
biased forward. The selection of the connections and 
disconnections of the plugs is effected by a ?rst key, a 
second key, and a master key. The rotational directions 
and angles of the actuating shaft set by the ?rst and 
second keys are controlled by the actions of front and 
rear face projections on the control plug, a rear face 
recess of the rotary plug, and a front face recess of the 
master plug. 

5 Claims, 21 Drawing Figures 



U. S. Patent Nov. 10,1987 Sheetl 0f7 ‘4,704,884 



U. S. Patent Nov. 10,1987 _ 4,704,884 4 Sheet 2 of 7 

F l G. 4 

2O 

FIG.3 

F165" 



vU. S. Patent Nov. 10,1987 Sheet3 of7 4,704,884 

FIG. 6 , FIG. 7 

‘7C 18 

23 ' 19 

8 1:?5 5 18 ' 

.ic'a ' 

FIG. 8 Flee 
L SEC. C-C QF FIG.6 

19 w 

5 

8 

23 

8 

FIG. 10 I: [G 1'] 

6 

9 
~21 21 

24 5 



U. S.‘Patent Nov. 10,1987 Sheet4 of7 4,704,884 



U. S. Patent Nov. 10,1987 Sheet5 0f7 4,704,884 



U. S. Patent Nov. 10,1987 Sheet6 0f7 4,704,884 

FIG.18 

FIG. FIQZO 
SEC. F-F' G. I8 



U. S. Patent Nov. 10,1987 Sheet7 0f7 _ 4,704,884 

FIG. 21 



4,704,884 
1 

DOUBLE-ACTING LOCKING DEVICE FOR JOINT 
CONTROL 

This application is a continuation of application Ser. 
No. 06/611,330 ?led on May 17, 1984 now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a locking device and, 

more particularly, to a double-acting locking device for 
joint control which can control two independent ac 
tions together. 

2. Description of the Prior Art 
A double-acting locking device for control is dis 

closed in Japanese Utility Model Publication No. 
23383/ 1978. This device adopts as its fundamental con 
struction an ordinary cylinder lock using a ?at key. As 
a result of this construction, an extension of the ?at key 
which projects from the back of the cylinder lock body 
is formed so that its side edge has a drive portion which 
is separate from the intrinsic key lands, and is used for 
driving the object being actuated, e.g., a switch. Thus, 
the key is so long that it is inconvenient to transport and 
store, and that it is liable to become warped and de 
formed, causing problems in operation. 

SUMMARY OF THE INVENTION 

It is, therefore, an object of the present invention to 
provide a double-acting locking device for joint control 
which utilizes an axial pin tumbler lock, which does not 
use the flat keys with the above problems. 
According to a feature of the present invention, a 

double-acting locking device for joint control is pro 
vided, comprising: a stationary plug provided with a 
plurality of axial pin holes; a cylinder mounted coaxially 
on the front end of the stationary plug; a rotary plug 
?tting rotatably into the cylinder, and which is pro 
vided with an actuating shaft on its rear face and a 
plurality of axial pin holes; a control plug ?tting rotat 
ably into said cylinder in contact with the rear face of 
the rotary plug, and which is provided with a plurality 
of axial pin holes, the control plug de?ning together 
with the rotary plug a ?rst shear line therebetween; a 
master plug ?tting rotatably into the cylinder in contact 
with both the rear face of the control plug and the front 
face of the stationary plug, and which is provided with 
a plurality of axial pin holes, the master plug de?ning 
together with the control plug a second shear line there 
between, and together with the stationary plug a master 
shear line therebetween; top pins, master pins, and bot 
tom pins inserted together into the axial pin holes of the 
rotary plug, the control plug, the master plug, and the 
stationary plug; a plurality of springs ?tting into the pin 
holes of the stationary plug so as to bias the top pins, 
master pins and bottom pins forward; a ?rst key which 
brings the rear ends of the top pins and the front ends of 
the master pins into alignment with the ?rst shear line so 
that only said rotary plug can rotate; a second key 
which brings the rear ends of the top pins and the front 
ends of the master pins into alignment with the second 
shear line so that only the rotary plug and the control 
plug can rotate; and a master key which brings the rear 
ends of the master pins and the front ends of the bottom 
pins into alignment with the master shear line so that the 
rotary plug, the control plug, and the master plug can 
rotate. The control plug is provided with projections on 
each of its front and rear faces, the rotary plug has a 
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2 
recess in its rear face into which the front face projec 
tion of the control plug can ?t loosely, and the master 
plug has a recess in its front face into which the rear 
face projection of the control plug can ?t loosely, so 
that the directions in which the actuating shaft is ro 
tated by the ?rst and second keys are made to be oppo 
site to each other according to the way in which side 
walls of the projections come into contact with side 
walls of the recesses. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention will become apparent from the following 
description taken in conjunction with one embodiment 
thereof, with reference to the accompanying drawings, 
in which: 
FIG. 1 is a front elevation view of the double-acting 

locking device for joint control, from which the key is 
extracted; and FIG. 2 is a section taken along the line 
A—~A’ of FIG. 1. 

In FIGS. 3 and 14, showing various parts which are 
used in the locking device of FIG. 1: 
FIG. 3 is a front elevation of a rotary plug and an 

actuating shaft; 
FIG. 4 is a rear elevation of the rotary plug and the 

actuating shaft; 
FIG. 5 is a section taken along the line B-B' of FIG. 

3; 
FIG. 6 is a front elevation of a control plug; 
FIG. 7 is a top plan view of the control plug; 
FIG. 8 is a rear elevation of the control plug; 
FIG. 9 is a section taken along the line C—C’ of FIG. 

6; 
FIG. 10 is a front elevation of a master plug; 
FIG. 11 is a righthand side elevation of the master 

Plug; 
FIG. 12 is a front elevation of a stationary plug; 
FIG. 13 is a rear elevation of the stationary plug; and 
FIG. 14 is a section taken along the line D——D' of 

FIG. 12. 
FIG. 15 is a section similar to FIG. 2, but also showin 

the locking device when a ?rst key is inserted; 
FIG. 16 is a section taken along the line E—E' of 

FIG. 15; 
FIG. 17 is a section similar to FIG. 16, but showing 

the locking device when the ?rst key is turned counter 
clockwise; I 

FIG. 18 is a section similar to FIG. 2, but showing the 
locking device when a second key is inserted; 
FIG. 19 is a section taken along the line F—F' of 

FIG. 18; 
FIG. 20 is a section similar to FIG. 19, but showing 

the locking device when the second key is turned clock 
wise; and 
FIG. 21 is a section similar to FIG. 2, but showing the 

locking device when a master key is inserted. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will now be described with 
reference to the accompanying drawings. A double 
acting locking device for joint control according to the 
present invention is constructed of: a stationary plug 2 
provided with a plurality of axial pin holes 10; a cylin 
der 1 mounted coaxially on the front end of the station 
ary plug 2; a rotary plug 4 ?tting rotatably into the 
cylinder 1 and which is provided with an actuating shaft 
3 on its rear face and a plurality of axial pin holes 7; a 
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control plug 5 ?tting rotatably into the cylinder 1 in 
contact with the rear face of the rotary plug 4 and 
which is provided with a plurality of axial pin holes 8, 
the control plug 5 de?ning together with the rotary 
plug 4 a ?rst shear line L1 therebetween; a master plug 
6 ?tting rotatably into the cylinder 1 in contact with 
both the rear face of the control plug 5 and the front 
face of the stationary plug 2, and which is provided 
with a plurality of axial pin holes 9, the master plug 6 
de?ning together with the control plug 5 a second shear 
line L; therebetween, and together with said stationary 
plug 2 a master shear line L3 therebetween; top pins 11, 
master pins 12 and bottom pins 13 inserted together into 
the axial pin holes 7, 8, 9 and 10 of the rotary plug 4, the 
control plug 5, the master plug 6, and the stationary 
plug 2; a plurality of springs 14 ?tting into the pin holes 
10 of the stationary plug 2 so as to bias the top pins 11, 
the master pins 12, and the bottom pins 13 forward; a 
?rst key 15 which brings the rear ends of the top pins 11 
and the front ends of the master pins 12 into alignment 
with the ?rst shear line L1 so that only the rotary plug 
4 can rotate; a second key 16 which brings the rear ends 
of the top pins 11 and the front ends of the master pins 
12 into alignment with the second shear line L; so that 
only the rotary plug 4 and the control plug 5 can rotate; 
and a master key 17 which brings the rear ends of the 
master pins 12 and the front ends of the bottom pins 13 
into alignment with the master shear line L3 so that the 
rotary plug 4, the control plug 5 and the master plug 6 
can rotate. The control plug 5 is provided with projec 
tions 18 and 19 on its front and rear faces, respectively, 
the rotary plug 4 has a recess in its rear face into which 
the front projection 18 of the control plug 5 can ?t 
loosely, and the master plug 6 has a recess 21 in its front 
face into which the rear face projection 19 of the con 
trol plug 5 can ?t loosely, so that the directions in which 
the actuating shaft 3 is rotated by the ?rst and second 
keys are made to be opposite to each other according to 
the way in which side walls of the projections 18 and 19 
come into contact with side walls of the recesses 20 and 
21, respectively. 

In the embodiment shown, the stationary plug 2 is 
held within the cylinder 1 by a ?xing pin 22 which is 
inserted through the side wall of the cylinder 1. The 
actuating shaft 3 projects integrally from the central 
portion of the rear face of the rotary plug 4, and is 
inserted rotatably in bores 23, 24 and 25 which are 
formed in the central portions of the control plug 5, the 
master plug 6, and the stationary plug 2, respectively. A 
rear end portion 311 of the actuating shaft 3, which 
projects from the rear face of the stationary plug 2, is 
provided or equipped with a drive portion for driving 
the object being actuated, e.g., a switch. A front end 
portion 3a of the actuating shaft 3, which projects into 
the central portion of the front face of the rotary plug 4, 
is used as a guiding and receiving portion for the ?rst 
key 15, the second key 16 and the master key 17, all of 
which have cylindrical shapes, and an upper circumfer 
ential portion of the actuating shaft is provided with a 
longitudinal linkage groove 26 which extends as far as 
the front face of the rotary plug 4. 
There are seven each of the top pins 11, the master 

pines 12 and the bottom pins 13, and the positions of the 
top pins 11 are set in two stages as provided by use of 
the different keys 15 and 16. The thickness of the con 
trol plug 5 is equal to the difference between the depth 
of face notches provided in a pin pushing face in the 
?rst and second keys. A notch in a top pin-pushing face 
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4 
28 formed on the outer circumference of the second key 
16 (see FIG. 18) is shallower by the thickness of the 
central body portion of control plug 5 than a notch in a 
top pin-pushing face 27 formed in the outer circumfer 
ence of the ?rst key 15 (see FIG. 15). The thickness of 
the body portion of the control plug 5 is regulated by 
the difference in the depth of the notches provided in 
the key pin-pushing faces of the ?rst and second keys as 
described above, so that it is relatively small. For rein 
forcing purposes, therefore, the front face of the control 
plug 5 has a short cylindrical portion 50 formed 
thereon, into which a reduced diameter portion 4a of 
the rear face of the rotary plug 4 ?ts. 
The front face projection 18 and the rear face projec 

tion 19 of the control plug 5 are formed at the same 
angular position on the upper circumferential edge 
thereof, and the rear face recess 20 of the rotary plug 4 
and the front face recess 21 of the master plug 6 are 
formed so as to extend through the whole thickness of 
the rotary plug 4 and the master plug 6, respectively. 
The cut-out angles of the rear face recess 20 and the 
front face recess 21 are determined by adding 90 de 
grees to the angular widths of the front face projection 
18 and the rear face projection 19, respectively. The 
rear face of the stationary plug 2 is provided with 
threaded holes 29 for mounting the object being actu 
ated, e.g., a switch. The front face of the cylinder 1 is 
provided with an insertion positioning groove 31, into 
which ?ts an upper edge of an actuating shaft driving 
plate 30 of each key 15, 16, or 17. 
When the ?rst key 15 is inserted into the cylinder 1, 

the rear ends of the top pins 11 and the front ends of the 
master pins 12 come into alignment with the ?rst shear 
line L1, but the master pins 12 cross the second shear 
ling L2 and the bottom pins 13 cross the master shear 
line L3. As a result, if the ?rst key 15 is turned counter 
clockwise as viewed in FIG. 1, i.e., to the left, only the 
rotary plug 4 is rotated. When a side wall 200 of the rear 
face recess 20 is brought into contact with a side wall 
18a of the front face projection 18 after a rotation of 90 
degrees (see FIG. 17), the rotation of the rotary plug 4 
and the actuating shaft 3 is stopped and one operation is 
effected, e.g., a switch is turned on. 
When the second key 16 is inserted into the cylinder 

1, the rear ends of the top pins 11 and the front ends of 
the master pins 12 come into alignment with the second 
shear line L2. but the top pins 11 cross the ?rst shear line 
L1 and the master pins 12 cross the master shear line L3. 
As a result, if the second key 16 is turned clockwise as 
viewed in FIG. 1, i.e., to the right, only the rotary plug 
4 and the control plug 5 are rotated. When a side wall 
190 of the rear face projection 19 is brought into contact 
with a side wall 21a of the front face recess 21 after a 
rotation of 90 degrees (see FIG. 20), the rotation of the 
two plugs 4 and 5 and the actuating shaft 3 is stopped 
and another operation is effected, e. g., another switch is 
turned on. 
When the master key 17 is inserted into the cylinder 

1, the rear ends of the master pins 12 and the front ends 
of the bottom pins 13 come into alignment with the 
master shear line L3, but the master pins 12 cross the 
second shear line L2, and the top pins 11 or the master 
pins 12 cross the ?rst shear line L]. As a result, the 
rotary plug 4, the control plug 5 and the master plug 6 
can be rotated together. This master key 17 can be 
freely rotated clockwise or counterclockwise through 
360 degrees, independently of the projections 18 and 19 
and the recesses 20 and 21, making its action different 
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from the ?rst key 15 and second key 16. As a result, the 
?rst operation can be conducted by turning the master 
key 17 counterclockwise through 90 degrees, and the 
second operation can be conducted by turning the mas 
ter key 17 clockwise through 90 degrees, so that two 
separate and different actions can be controlled to 
gether by the master key 17. Moreover, if a third object 
to be actuated, e. g., a third switch, is additionally pro 
vided at an angular position which is separated by 180 
degrees, for example, from the key-insertion position, 
another action can be conducted by turning the master 
key 17 through 180 degrees. 
For the driving unit for the objects being actuated, 

which is attached to the rear end portion 3b of the actu 
ating shaft 3, suitable means can be selected according 
to the construction or kind of the objects being actu 
ated, for example; cam lands, cam plates, magnets, or 
light-emitting elements. 
As has been described hereinbefore, in the double 

acting locking device for joint control according to the 
present invention, the rotary plug 4, the control plug 5, 
the master plug 6, and the stationary plug 2 fit in contact 
in the cylinder 1. The connections and disconnections 
of those plugs are effected by the actions of the top pins 
11, the master pins 12, and the bottom pins 13, all of 
which fit into axial pin holes 7, 8, 9, and 10 formed in 
those plugs, and which are biased forward by springs 
14. A selection of the connections and disconnections of 
the plugs is effected by means of the ?rst key 15, the 
second key 16 and the master key 17. The rotational 
directions and angles of the actuating shaft 3 produced 
by the ?rst and second keys 15 and 16 are controlled by 
the actions of the front and rear face projections 18 and 
19 of the control plug 5, the rear face recess 20 of the 
rotary plug 4 and the front face recess 21 of the master 
plug 6. The locking device of the present invention 
adopts an axial pin tumbler lock as its fundamental con 
struction. As a result, the locking device of the present 
invention enables a convenient transportation and stor 
age of the keys and prevents the warping and deforma 
tion of the keys, making it different from the conven 
tional double-acting locking device for joint control in 
which a flat key has to be very long. The locking device 
of the present invention is free from problems in opera 
tion, and has an excellent durability. 
What is claimed is: 
1. A double-acting locking device for joint control, 

comprising: 
a stationary plug provided with a plurality of axial pin 

holes; 
a cylinder mounted coaxially on a front portion of 

said stationary plug; 
a rotary plug ?tting rotatably into said cylinder, 
which is provided with an actuating shaft on a rear 
face thereof and a plurality of axial pin holes; 

a control plug ?tting rotatably into said cylinder in 
contact with said rear face of said rotary plug and 
which is provided with a plurality of axial pin 
holes, said control plug de?ning together with said 
rotary plug a ?rst shear line therebetween; 

a master plug ?tting rotatably into said cylinder in 
contact with both a rear face of said control plug 
and a front face of said stationary plug, and which 
is provided with a plurality of axial pin holes, said 
master plug de?ning together with said control 
plug a second shear line therebetween, and to 
gether with said stationary plug a master shear line 
therebetween; 
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6 
a plurality of top pins, master pins, and bottom pins 

inserted together into the axial pin holes of said 
rotary plug, said control plug, said master plug and 
said stationary plug; 

a plurality of springs ?tting in the pin holes of said 
stationary plug so as to bias said top pins, said mas 
ter pins and said bottom pins forward; 

a ?rst key having a plurality of notches on a pin-push 
ing face, said ?rst key notches having a depth 
which brings the rear ends of said top pins and the 
front ends of said master pins into alignment with 
said ?rst shear line so that only said rotary plug can 
rotate; 

a second key having a plurality of notches on a pin 
pushing face, said second key notches having a 
depth which brings the rear ends of said top pins 
and the front ends of said master pins into align 
ment with said second shear line so that only said 
rotary plug and said control plug can rotate; and 

a master key which brings the rear ends of said master 
pins and the front ends of said bottom pins into 
alignment with said master shear line so that said 
rotary plug, said control plug, and said master plug 
can rotate; 

wherein said control plug is provided with projec 
tions on its front and rear faces, respectively, 
thereof; 

said rotary plug has a recess in the rear face thereof 
into which the front face projection of said control 
plug can ?t loosely; and said master plug has a 
recess in the front face thereof into which the rear 
face projection of said control plug can ?t loosely, 
so that the directions in which said actuating shaft 
is rotated by said ?rst and second keys are made to 
be opposite to each other according to the way in 
which side walls of said projections come into 
contact with side walls of said recesses, and 
wherein said control plug has thickness equal to the 
depth difference of the notches in said ?rst and 
second keys. 

2. The locking device of claim 1, wherein said 
notches provided in a top pin pushing face formed in the 
outer circumference of said second key are shallower 
by the thickness of said control plug than said notches 
formed on a pin pushing face in the outer circumference 
of said ?rst key. 

3. The locking device of claim 1, wherein a driving 
unit is attached to the rear portion of said actuating 
shaft. 

4. The locking device of claim 1, wherein there are 
provided seven each of said top pins, said master pins 
and said bottom pins. 

5. A double-acting locking device of an axial pin 
tumbler type for joint control, including: 

an outer cylinder containing a rotary plug, a control 
plug, a master plug and a stationary plug each 
disposed in contact facing with one another within 
said cylinder, said rotary plug being provided with 
an integral actuating shaft extending from a rear 
central portion of said rotary plug to provide a 
drive portion; 

a plurality of top pins, master pins and bottom pins for 
effecting connections and disconnections between 
said rotary plug, control plug, and master plug, all 
of said pins being disposed into axial pin holes 
formed in said plugs, said pins being spring-biased 
in a forward direction; 
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a ?rst key having a pllurality of notches on a pin 
pushing face. 

a second key having a plurality of notches on a pin 
pushing face, said second key notches having a 
depth which brings the rear ends of said top pins 
and the front ends of said master pins into align 
ment with a second shear line so that only said 
rotary plug and said control plug can rotate, and a 
master key adapted for bringing the rear ends of 
said master pins and the front ends of said bottom 
pins into alignment with a master shear line so that 
said rotary plug, said control plug, and said master 
plug can rotate; 
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8 
wherein said control plug is provided with projec 

tions on its front and rear faces, which projections 
loosely inter?t into a rear face recess on the rotary 
plug and a front face recess on the master plug, 
respectively, so that rotational direction and angles 
of said actuating shaft being set by said ?rst and 
second keys can be controlled by action of said 
front and rear face projections on said control plug, 
on the rear face recess of said rotary plug and on 
the front face of said master plug, and said actuat 
ing shaft drive portion can be rotated to actuate a 
driving unit. 

* * * * * 


